When the attracting body is symmetrical about a point, the lines offeree are obviously straight lines drawn from this point. ^ Hence the tube is in this case a cone, and, by § 486, «r is proportional to the square of the distance from the vertex. Hence F is inversely as the square of the distance for points external to the attracting
mass.                                     .....         ,   ,                ...
"When the mass is symmetrically disposed about an axis in infinitely long cylindrical shells, the lines of force are evidently perpendicular to the axis. Hence the tube becomes a wctfee, whose section is proportional to the distance from the axis, and the attraction is therefore inversely as the distance from the axis.
When the mass is arranged in infinite parallel planes, -each of uniform density, the lines of force are obviously perpendicular to these planes? the tube becomes a cylinder; and,. since its section is constant, the force is the same at 'all distances.
If an infinitely small length /of the portion of the tube .considered pass through matter of density p, and if <t> be the area of the Section, of the tube in this part, we have
This is equivalent to Poisson's extension of Laplace's equation,
509. In estimating work done- against a force which varies in-. versely as the square of, the distance from a fixed point, the mean' force is to be reckoned as the geometrical mean between the forces at the beginning and end of the path: and, whatever may be the path followed, the effective space is to be reckoned as the difference of distances from the attracting point Thus the work done in any course is equal to the product of the difference of distances of the extremities from the attracting point, into the geometrical mean of the forces at these distances; "or, if O be the attracting point, and mt its force on a unit mags at unit distance, the work done, in moving a! particle, of unit mass, from any position P to any other position! ft is
*              #/       m
Qpiat or Qp - -Qp,
To prove this it is only necessary to remark,' that-for any infinitely* small step of the motion, the effective space is clearly the difference1 of distances from the centre, and the working force may be taken as; the force at either end, or of any intermediate value, the geometrical mean for instance: and the preceding expression applied to each infinitely small step shows that the same rule holds for the sum making up the whole work done through any finite range, and by any path.
Hence, by § 503, it is obvious that the potential at P, of a mass m-
.situated at O, is ^; and thus that the potential of any mass at a
point P is to be found by adding the quotients of every portion of the mass, each divided by its distance from P.of Laplace.y small cone, that is, a cone such that any^two.'positions of the generating line contain but a very small angle, is said to be cut at right angles, or orthogonally, by a spherical surface de-he common point of intersection, OK one of theuous lemnucate, or it may be traced as a circuit presenting
